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Summary. The Solar Vector Magnetograph (SVM) is a modern imaging spectropo- 
larimeter installed at Udaipur Solar Observatory (USO). Earlier phases saw the de- 
velopment of the instrument using off-the-shelf components with in-house software 
development. Subsequently, improvements were done in the opto-mechanical design 
of the sub-systems and the telescope tracking system. The third phase of the instru- 
ment development saw three major improvements, these include: (i) installation of 
a web-camera based telescope guiding system, developed in-house, (ii) high-cadence 
spectropolarimetry using Liquid Crystal Variable Retarders and a fast CCD cam- 
era and (iii)inclusion of Na Dl line with regular photospheric Fe 630.2 nm line for 
chromospheric observations. 



1 Introduction 

The Solar Vector Magnetograph is a filter-based imaging Stokes polarimeter. 
It takes monochromatic pictures of the solar active regions using a tunable 
narrow pass-band Fabry-Perot (FP) filter with a full width at half maximum 
(FWHM) of about AX = 120 mA at A = 6300 A. The Stokes spectra over 
the field-of-view are constructed by scanning the FP filter. Polarization mod- 
ulation was done with quarter waveplates during phase I & II and in phase 
III Liquid Crystal Variable Retarders (LCVRs) are planned. The details of 
the instrument design parameters, hardware and software subsystems can be 
found in Gosain et al. (2004, 2006, 2008). The main features of the instrument 
are as follows: (i) straight and symmetric optical design, (ii) direct pointing 
towards the Sun with no oblique reflections in the entire optical path and 
therefore minimal instrumental polarization, and (iii) dual-beam polarization 
analyzer for minimal seeing effects. 
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2 Recent Developments 

(a) Webcam based guider system: A low-cost webcam based guider sys- 
tem is developed for SVM. The telescope mount is German-Equatorial system 
equipped with MKS-4000 Telescope Control System. The guider-scope makes 
full-disk solar image on the webcam. An interactive software is developed in- 
house to grab images from the webcam and compute RA and DEC drifts due 
to telescope tracking errors. The errors are corrected by giving TTL pulse to 
the telescope drive. The residual rms guiding error is about 1 arc-sec). 

(b) Comparison with HINODE SOT/SP Observations Comparison of 
spectro-polarimetric observations of a common location in a sunspot pcnum- 
bral region was carried out between HINODE SOT/SP and SVM. In spite of 
polarization signals in SVM observations being diluted due to the combined 
effects of spatial and spectral resolution, leakage from adjacent Fabry-Pcrot 
transmission channels and smearing due to seeing, Milnc-Eddington inver- 
sions of the two data-sets carried out using MELANIE inversion code (Socas- 
Navarro 2001) give similar values for magnetic parameters (Table 1). These 
initial results indicate that the full Stokes inversion of SVM observations can 
yield reliable magnetic fields parameters. A more detailed comparison of the 
two instruments for a larger field-of-view is being carried out and will be 
reported in a forthcoming paper. 



Table 1 . Comparison of the physical parameters retrieved by inversion 



Parameter 


SVM Udaipur 


HINODE SOT/SP 


Field Strength (Gauss) 


1302 ± 200 


1277 ± 120 


Inclination (°) 


126 ± 12 


120 ± 8 


Stray Light 


0.38 ± 0.13 


0.0 ± 0.0 



3 Ongoing Developments: 

(a) LCVR based polarization modulator: LCVR modulators are pro- 
cured from M/s Mcadowlark Optics and integrated in the SVM optical 
scheme. The calibration of retardation voltages for different wavelengths and 
temperatures is under progress. 

(b) Automated Polarimeter Calibration Unit: The calibration of quar- 
ter waveplate based polarimeter during phase I & II was done manually fol- 
lowing POLIS scheme (Beck et al. 2005). Currently this is being automated 
for regular calibration. 

(c) Fast CCD camera &: Na Dl line: Earlier camera Apogee6E had slow 
frame rate of 1 per second. To take advantage of faster LCVR modulators 
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a new CCD camera "Sensicam" from M/s PCO, is procured and integrated 
into SVM during phase III. This will also help in making spectral scan faster. 
Further, chromospheric vector field measurement is planned using Na Dl line. 
The filters have been procured and calibration of LCVRs for this line is under 
progress. 

4 Conclusions 

Comparison with HINODE-SOT Spectro-Polarimeter (SP) observations shows 
that reliable magnetic field parameters can be derived with SVM. The up- 
gradation to higher cadence will make the observations very valuable for stud- 
ies of magnetic field evolution in relation to flares, line profile changes during 
flares, high frequency magnetic oscillations and waves in active regions and 
evolution of magnetic energy and helicity in regions with rapid flux emergence. 
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